
Cognition

PSYC 2040

W4: (better) learning and association



logistics

• no office hours today

• late work policy change

• exit ticket reminder

• Week 4 quiz will open tomorrow



schedule before next milestone

• week 3 

• group contract

• converge on topic

• week 4

• everyone reads 2 review papers/podcasts 
+ writes mini summary

• week 5:

• go over each other’s work

• decide on final paper/podcast for SPARK

• divide SPARK sections

• week 6

• proofread! edit! 



today’s agenda

• lingering limitations

• eyewitness testimonies 

• flashbulb memories

• speed review: associations & conditioning 

• better learning!



Loftus, Miller, and Burns (1978)

• Q 17: Did another car pass the blue Datsun 
while it was stopped at the…  

• STOP sign (Consistent)

• YIELD sign (Inconsistent)

• Intersection (Neutral)

• longer retention intervals led to worse 
performance

• providing inconsistent or misleading 
information produced the least accuracy 
overall, but the impact was worse when 
the questionnaire was delayed

• the weaker the original trace, the easier it 
is to alter 



eyewitness testimony

• at the time of crime: race, exposure duration, 

lighting, retention interval, stress, weapon focus

• during initial identification: nature of lineup, 

suggestive questions, similarity, memory strength

• after initial identification: reinforcing memories, 

repeated exposure

https://www.youtube.com/watch?v=u-SBTRLoPuo 

https://www.youtube.com/watch?v=u-SBTRLoPuo


cognition and legal system

• admissibility of evidence in cases is governed by the Federal 
Rules of Evidence, which have largely remained unchanged 
since 1975 (Yilmaz, Shen, & Wixted, 2023)

• eyewitness testimony played a role in almost 70% of 375 
wrongful convictions overturned by DNA evidence since 1989 
(Innocence Project, 2023)

• even without suggestibility, the act of testing a witness’ 
testimony creates a memory trace that can be later reinforced

• the first identification is therefore the purest and most 
indicative of innocence (or guilt)

• there is a systematic predictive relationship between 
confidence and accuracy during early lineups (Wixted, Mickes, et al., 

2016)



“pristine” eyewitness identification

• only one suspect per lineup

• suspect should not stand out in the lineup

• caution that the offender might not be in the 
lineup

• use double-blind testing (administrator of lineup 
should not know who the suspect is)

• collect a confidence statement at the time of 
the identification
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flashbulb memories

• autobiographical memories for salient, emotionally charged events

• feel very vivid and are reported with high confidence, but typically 

show memory declines and lack specific details over time 

• factors that affect flashbulb memories

• retroactive interference: new information presented from multiple sources

• rehearsal and spacing: makes them more vivid and strengthened 



flashbulb memories: age differences

• moderate age impairment in a recent meta-analysis (Kopp et al., 2020)



flashbulb memories: recent work



associative learning 

• Pavlovian conditioning: learning 

associations between two stimuli

• likely driven by synaptic plasticity 

• “neurons that fire together wire together” / 

Hebbian learning: Dr. Carla Schatz

• hardware / physical level explanation

https://qbi.uq.edu.au/brain-basics/brain/brain-physiology/long-term-synaptic-plasticity 

more about action potentials

https://qbi.uq.edu.au/brain-basics/brain/brain-physiology/long-term-synaptic-plasticity
https://youtu.be/oa6rvUJlg7o?feature=shared


learning via association: review

• unconditioned stimulus (UCS)
• evokes response without prior learning

• neutral stimulus (NS)
• does not evoke a response

• unconditioned response (UCR)
• default response to UCS

• conditioned stimulus (CS)
• begins to trigger the unconditioned 

response

• conditioned response (CR)
• newly learned response



activity: identify the terms!

• Every morning, Tarun wakes up to the sound 
of his alarm clock ringing. He groggily 
stumbles out of bed and makes his way to the 
kitchen, where he begins his morning ritual of 
brewing coffee. As he starts the coffee 
maker, the aroma of freshly brewed coffee 
fills the air. Tom eagerly pours himself a cup 
and takes a sip, reveling in the rich, bold 
flavor. Over time, Tom notices that just 
hearing the sound of his alarm clock ringing 
triggers a craving for coffee, even before he 
takes his first sip.

*ChatGPT generated

• unconditioned stimulus (UCS)
• evokes response without prior learning

• neutral stimulus (NS)
• does not evoke a response

• unconditioned response (UCR)
• default response to UCS

• conditioned stimulus (CS)
• begins to trigger the unconditioned 

response

• conditioned response (CR)
• newly learned response



the state of things

• we learn by association 

• we have several limitations that impede or hamper this learning

• attention-based limitations

• memory-based limitations

• how can we enhance learning?



key memory principles

• levels of processing: Craik and Lockhart proposed the idea that the 

strength and quality of encoding determine later memory

• transfer-appropriate processing: cognitive processing at both 

encoding AND retrieval matters for memory

• transfer inappropriate processing (TIP): mismatch in what happened during 

encoding vs. retrieval

• transfer appropriate processing (TAP): match in what happened during 

encoding vs. retrieval



levels of processing

• memory traces are stronger 
when the original information 
is processed in a meaningful 
way

• shallow (structural, phonemic 
conditions) vs. deep 
(semantic, self-reference) 
processing 



memory experiment 

• review the procedures 

• what do you think it could be measuring?



TIP/TAP > levels of processing

• claim: the tasks performed at encoding and 

retrieval take precedence over the nature of 

processing (shallow vs. deep)

• evidence: Morris, Bransford, and Franks (1977) 

• participants encoded words in a semantic or 

rhyming context 

• the test phase was either a standard recognition 

test or a rhyming-based recognition test 

The _____ flew in the sky 

_____ rhymes with legal.
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TIP/TAP > levels of processing

• claim: the tasks performed at encoding and retrieval take precedence 

over the nature of processing (shallow vs. deep)

• evidence: Morris, Bransford, and Franks (1977) 

• on standard test, recognition was higher for semantic vs. rhyme words

• on rhyme test, recognition was higher for rhyme vs. semantic words



Bransford et al.’s results and plot



what helps learning?

• matching encoding and retrieval context (TAP)

• repetition (practice), spacing, and testing

• elaborative encoding

• self-reference

• generation, production, enactment

• distinctiveness

• learning from errors



distinctiveness: Von Restorff

• memory is better for distinctive items

• evidence: Von Restorff (1933)
• participants were tested on 5 lists

• lists used counterbalancing to ensure that 
effects were not influenced by the 
characteristics of items of order, but only the 
composition of the list (context)

• “isolated” pairs were better remembered than 
massed items across all lists, i.e., distinctive 
pairs were better remembered



distinctiveness: Von Restorff

• memory is better for distinctive items

• evidence: Von Restorff (1933)
• participants were tested on 5 lists

• lists used counterbalancing to ensure that 
effects were not influenced by the 
characteristics of items of order, but only the 
composition of the list (context)

• “isolated” pairs were better remembered than 
massed items across all lists, i.e., distinctive 
pairs were better remembered



meaningfulness: self-reference 

• relating information to yourself 

improves retention

• evidence: Rogers et al. (1977)

• participants encoded lists of adjectives 

via 4 conditions (structural, phonemic, 

semantic, and self-reference)

• recall for adjectives was highest for 

the self-reference condition



generation, production, enactment

• generating information can improve memory performance

• evidence: Slamecka and Graf (1978)
• participants either generated (lamp-L???) or read words

• generation was achieved via different methods:

• associate (lamp-light)

• category (ruby-diamond)

• opposite (long-short)

• synonym (sea-ocean)

• rhyme (save-cave)

• probability of recognizing a word was higher for generated words, 
compared to words that were read for all types of words

• production: read out loud vs. silently

• enactment: acted/imagined vs. not



learning from errors

• Kornell et al. (2009) manipulated whether 
participants generated errors or were 
provided the correct answer (error-free) in a 
related word pair memory task

• on the final test, participants remembered 
the correct answers considerably better 
when they had generated an error than when 
they had not

• Huelser & Metcalfe (2012): to be beneficial, 
the guess needs to be somewhat informed 
rather than a shot in the dark



learning from errors: feedback

• corrective feedback is crucial

• hypercorrection: high-confidence 

errors are surprising and increased 

attention is paid to corrective 

feedback to such errors



learning from errors: metacognition

• Huelser & Metcalfe (2012): 

participants were generally 

unaware of the benefit of 

error generation (even in 

face of evidence!)



exit ticket & next class

• complete your exit ticket!

• categorization!
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